The nucleotide sequences of the LTRs and their adjacent regions from 19 type C and one type B retrovirus were compared. Salient features are: (a) The R regions in the genomes of most of the type C retroviruses begin with GC and end with CA. (b) The mammalian type C retroviruses have a polyadenylation signal "AATAAA" in the R region, and most have a "CAT" box and a "TATA" box in the U3 region, (c) The avian type C retroviruses have an AATAAA sequence, and some also have "CAT-like" and "TATA-like" boxe3, in the U3 region, (d) As with many transposable elements, the IR regions of the proviruses begin with TG and end with CA, and the DR sequences in the host genomes flanking the proviruse3 are different from one another. Although SNV is an avlan retrovirus, the nucleotide sequences in the R, U5, TBS, and PU region are more similar to the mammalian type C than to the avian type C retroviruses.
INTRODUCTION
The molecular structure of the retroviral genome ha3 been well defined (1) . Its genomic RNA has a short repeat (R) at the ends of the sequence (Fig. 1) . The R at the 5' end is followed by a unique sequence called U5, a tRNA-binding 3ite (TBS), and then a noncoding sequence. The middle portion of the genome consists of the coding regions, which may contain up to four genes: gag, pol, env, and one. After the 3' end of the coding region i3 a noncoding region, a purine-rich sequence (PU), a unique sequence called U3, and the final R.
The genome of a retrovirus is replicated in the host cell by way of a DNA intermediate (2) . The transcribed linear double-stranded DNA molecule is longer than the corresponding genomic RNA (Fig. 1) because of the addition of a U3 and a U5 at the 5' and the 3' ends of the DNA, respectively. The combination of U3, R. and U5 is called a long terminal repeat (LTR). The linear DNA becomes closed circular DNA with one or two copies of the LTR before it i3 integrated into the host genome. The Integrated viral DNA is called a provirus. As with a transposable element (3) , the sequence at each host-proviral Junction consists of an inverted repeat (IR) at the end of the provirus and a direct repeat (DR) in the host genome flanking the provirus.
Note that the dinucleotide3, usually TT and AA, at the ends of the unintegrated double-stranded DNA are missing in the proviral sequence.
Retroviruses, which belong to the family Retroviridae and subfamily Oncovirinae (4), are classified into four types: A, B, C, and D. Many nucleotide sequences, mostly from type C retroviruses, have been determined (Table 1) . Host of the sequenced avian type C retroviruses belong to the avian leukemia-sarcoma virus (ALSV) group, which includes RSV, Y73, FSV, AMV, and AMC29. The other avian retrovirus, SNV, is a reticuloendotheliosis virus and has been shown to be more closely related to the mammalian type C retroviru3es than to the ALSV group (45) . Among the mammalian type C are eight murlne (MMLV, MHSV, AHLV, FBJ, AKR, FSFFV, BKMV, and RMLV), one feline (FESV), three primate (SSV, GALV, and BaEV), and one human retroviru3 (ATLV). All of these except BaEV and ATLV show marked similarities in the sequences of their LTR. WfTV is the only type B retrovirus. This paper analyzes a collection of these nucleotide sequences and compares related sequences at the ends of the viral genomes and the host sequences at the host-viral junctions. (Table 1) , and their sequences are also highly conserved (Fig. 3a) . Once 35,36 37 38,39 40 
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The lengths of U5, U3, and IR include the dinucleotide AA or TT at their ends, and the lengths of these regions at the ends of the provlruses should be two nucleotides shorter than that shown. IR, TBS, and PU may not be perfect.
Abbreviations •The entire genome has been completely sequenced.
again, the U5 of SNV is slightly longer (97 bases), and its sequence is very different from those of the ALSV group. It can be aligned with those of the mammalian type C retrovirus, but the nomology is not significant when tested Despite the fact that these sequences are very heterogeneous, the U3 regions of some of the ALSV sequences contain "CAT-like" and "TATA-like" sequences.
The AATAAA polyadenylation signal is found at the 3' end (Fig. la) .
Mammalian Retroviruses The lengths of the U3 regions in the genomes of initiation 3ite for the plu3 DNA strand 3ynthe3is (H6). The PU regions in the genomes of the ALSV group are 11 bases long (Table 1) , and their sequences are identical (Fig. 6a) . On the other hand, SNV and mammalian type C retroviruses have a PU region varying from 12 to 14 base3 (Table 1) , and the sequences are partially conserved (Fig. 6b) . HMTV has 19 bases in the PU region, and its sequence is different from those of the type C retroviruses.
Conserved
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Host-Viral Junctions A3 mentioned above, the ho3t-viral junction is characterized by two short sequences: IR in the provirus and DR in the host genome.
The Iength3 of the IR regions in the unintegrated retroviral DNA vary from l) base3 in the ATLV to 17 bases in the AMV (Table 1) , and those in the integrated proviral DNA are two bases shorter (Fig. 1) because the terminal dinucleotide TT or AA is Io3t during viral integration. Some of the IR sequences, however, are not perfectly inverted (Fig. 7) . As with many tran3posable elements (50) , the IR of all integrated proviral DNA begins with TG and ends with CA.
Although all the DR regions are t-6 ba3e3 long (Table 1) , their sequences are different from one another (Fig. 7) . Even for the same proviruses different DR sequences have been found in the host genome. The implication is that the site for viral integration may not be sequence-3pecific, and a retroviru3 may be integrated into the hO3t genome at many different locations (51) .
